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observed from lSh 34" to 19" OG", 75te1i nieridian time 
(17h 34" arid lSh O W ,  resp., 90th mer. time). At t , lk  
station (lnt. 3 3 O  43' N.; long. 97' 15' W.) tlie altitude of 
the sun varied froiii approsimntely 23" to lSo 30'. 

The angular measurenlont,s were secured by tlie use of 
the altazimuth, used by the writer in securing measure- 
ments of meteor p d i s .  Alt.liough honieniade. it hns 
been found ticcumte and it is believed can be relied upon 
to within 20' of s true mensurement. 

Thc nltit,ucle of the sun was measured thrce times, viz, 
lSh 36" los, Ish 13" @5", niicl 1 9 h  OGN lo", 75th meridian 
time. All other rnlues in Tnble 1  re int.rrpol:itecl. 

The correct.ion neceasniy a.t t,liis st.at,ion t.o retluve 75th 
meridian t,inie t.0 locd mean solar t>inie is - lh 39". 

The raclius of the a.rc was deterniined by nie:i.suring the 
altitude of the bnnd at its point of nia,siinuni convexity, 
or on :I line clrswn from the zenith t.0 t.he sun's posit,imi, 
the complement of this vnlue being tlie rnclius v:ilue. It, 
has been assumed throughout that t,he band mnint,:tiiied 
a constant width of 2 O .  The niinut,e vnlues hnre been 
iven to as close a figure as possible and are believed to 

%e within 5' of the true measurement. 
The horizont,al poeit.ion of the bnncl was obtained by 

tlet.eriiiiiiiiig the npprosiniate aziniut,li of eit.her end. 
These values cnn not be t.rust,ed t.o n-ithiu 5' bccause 
of the difinsed c1:nracter of the ligllt. at, tliesc points. 
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DISCUSSION. 

The arc's- 
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During t41ie' t,ime of observation of this arc no eric1enc.e 
in n.ng part, of t.hn sky of nny ot.lier a.rc, 11~1~1, or optical 
phenonienon wns noted. The skies were part.l?; cloutled, 
with about &Cu. axid A.%. Local sliowers hod occurred 
in various parts of t.lie countmy prior t.o tlie t,inie of the 
phenomenon, and n t,liundcrst.orni bad pa.ssccl south of 
tlie stat.ion within nn hour previous. 

1%7or.-The band of t,he arc. nrns highly colored, t,he red 
nearest the sun, and :i.t one or two of t.he observnt.icais the 
violet could he clisting~iisliecl. The red seemed to he 
intensified n t  thnt point nonrest the sun, or on an irnFgi- 
naryline from the sun to the zenit,li. As the observ-at.ions 
progressed, tlie colors faclecl, leaving the red iii promi- 
nence until a t  the last,, lgh 06" los, 75t,h meridian time 

06" 10" by 90th mer. time), the phenonienon was 
little short of R red spot directly west, of the zenith. 

Dwii line.-Beginmng with the observation a t  lSh 40 
208,75th meridian tinie (17" 40" 20" by 90th mer. time), 
and endin with the observation a t  18h 41" los (17h 44" 

observed. The red circunizenit ial arc was seen divided 9 10" by 90ts B mer. time), a very eculiar phenomenon was 

horizontally by n single dark line running the full length 
of the arc, into two bancla whose widths were as 2 : 3, the 
narrower band hein nest the sun. 

An attempt to piot,ograph f this phenonienon wns un- 
successful, since the lens of the caniern was not suited for 
the work.. 

The dark line fadecl rather ahrui,tlv and entirely 
within the niinute eltipsing between tfie bbservations a't 
17h 44" los and 17h 45" los (90th mer. t.inie). 

This dark line resembled the dark Frmnhofer lines of 
the spectrum, niid this suggested the idea t>liat. it partook 
of the nature of the telluric spectral lines, which are due 
to abaorpt,ion by the gases of our nt,mosphere. Perhaps 
some other observer litis seen this pec.uliar line and given 
n better eslhuatiou of it. 

ATMOSPHERIC ELECTRICAL VARIATIONS AT SUNSET AND 
SUNRISE.' 

By E. H. NICHOLS. 
[Rrpriirtcdfrom Scieucc Abstracts, Sect. A, Aug. 25,1916, 0 916.1 

OhsernIt,ions of the positive and negative charge per 
cuhic contimeter, the air-enrt,li c.uirent, and the conduc- 
ti-rit.y \rere made wit.li two Ehnrt elnct.romct.ers and a 
Wilson compensating polcl-leiif electroscope. Potential 
graclieii ts were nieasurod from tlie chwts of the Kelvin 
mn.ter dro ,per. The two Ehort, inst.rumerits weIe used 

t.iw charges )er cubic cont,iiiietor. 1 hree consecutive 

rise or sunset a.nd three immediately after. Taking 
the nietins of tho 15 ininutm hefore'? and of the "15 
minutes nft,cr" sunset, it  is ap  larent that. a docrease of 
nhout 30 per cent occuis in a1 \ the qiinnt.it.ies (positive 
charge, nngatiw chnrga? nir-mrth rurrent, and conduc- 
tivit-7) a t  the t h e  of sunset. Tho individund 5-minute 
renclings show that t.bis is not hrought J m u t  hy a sudden 
chnngo a t  t,lic? instant, of sunset,, hut I-17 a c.rudual decrea.se 
t,lirou,aliou t! t.lic! wlio10 30 niinu t,es in a 1  the eleinenta. 
Tho effoct seems to he as strong in t,lic wintor nionths tts 
in tlic sumiiidr. Tho suiir isa rmtlinpp show that the 
effect is not so pronouncetl at  sunrise ns st sunset. A 
siniilnr invosbigation was carried out on the otential 

matm clropper. Ylicre is generidly an increase in ohntial 

in t,lie wint4*r but negligiblo in the suninier. Again tellere 
is no sudden change at tho instant of sunrise or sunset, 
but, n gradual one throuzhout the 30 minutes. 

The effect WIM t.riod of u~plyiiig a correction for the 

t.ime of day, md it was found that after doing tlus the 
sunrise and suiiact effoct.s w r e  still apparent .4 .  S. 
D,i[nes]. 

to record t h n siniulbaneous values of the positive and nega- 

5-niiiiute rea( t ings wert? taken immedintolv before sun- 

gradient, niakinm use of two years' records P rom the 

grarliont, l.)ot,li at, sunrise and sunsct. This is we s marked 

diurnd viwintion of 1)ot.m t,ia \ gmdient n.t the appropriate 

IONIZATION OF THE UPPER ATMOSPHERE.2 

By W. F. G. SWANN. 
[Rcprintedfrom Sriencc Abstracts, Scct. A, June 26,1916, # 711.1 

From various point,s of l-iew there are indications that 
tlie up or atniosphere is to be tRatctc1 t19 a re ion of 

which took this hypothesis as one of it,s bases, was that 
developed by Schuster to account for the diurnal varia- 
tion of the ear ths  There are different 
sources to w-hich the necessary ionization may be ascribed, 

higli e P ectrical conductid,y. One of tho first t % eories 

1 Proc Ro a1 Soc London July 1 1916 92401408. 
2 Terr&ri$ rnagn&.ism, M&h, 19i6,2l~l-& 

. .~~ ~~- . ~~ ~ ~~ 8 8cc Science Ahstrscts, 18oJ. g 115s. 
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but the most natural is that of the ultra-violet light from 
the sun. I n  the present paper some calculations a n  
made to determine the ossibility of this cause leadinm 
to the required offect. Eonsiderm first the fraction 07 
(wave-length less than 135 pp1, if the rndiatioii from t,he 
sun is tmatod as black-boclv radiation, this is declucc!cl 
to be 1.61 X lo4 of the total energy entering thc abiiios- 
phere. It is assumed that the ionization is confiiied to 
a layer 300 kilometers thick and the nuniber of ions 
which will be produced per cubic cont.imutor per second 
by this energv IS then calculntod. T a h i g  suitable valuos 
for tho coctfhiont of recombination :i,ncl the specilic 
velocities of the ions in the high a.ltit.udes considered, 
the specific conduct,irity u is nest  detluced to hnve :I 
value of Sx10' electrostn6ic units. The raluc? of u 
required by Schuster is about IO3 t,inir?s a.s large :IS t.bis. 
The above calculation is baaed on t,he assump t.ion t.1in.t 
the atniospheric pressure in the laycr is 1 tlync per squsre 
contimcbr, t d  t.he assumpt.ion of n sninlhrr pr(rssiIrc 
provides a loo hole out of t h  ilifficu1t.y. A curious result. 

that the conctuctivity of the atniosphero should t.huort!t i- 
caUy tend to nn infinit,c! raluo with iiicreuse of :dt.it.ur.lt!, 
if we assume tho law-s of variation of t,he rsrious quanti- 
ties with pressur+which hold a t  )rcssurcs t,liat lire 
measurable-to apply also v4t.h sma d er pressures. The 
physical reason for this lies in thc! increase in the s ,ocific 
velocity of t,he ions with tliminution of prtssuie, t. I iat is, 
with increase of alt.it.ude.--J. S. D412r4. 

the solar energy t,hat is available H or gaseous ionization 

which arises P rom a furt,lier ca1cul:Aon on t.litw lilies is 

GROUND RAINBOWS.' 

A .  E. HEATH. 

[Rrprin/rd/rom Rcimre Abstracts, Sect. -4. May 25, 1918, $526.1 

Describes n colored bow siiiiilnr t.0 a rainbow of :rbout. 
the. intensity of a good sccoiitlary r:iinhow, which \v:is seen 
on the ground of n cricket field at. about! 11 ti. in. on Octo- 
ber 14, 1915. The siin was ininiedia.tely behind t h  
observer, mid the bow appeared on t.lie grouii(1. st.:irtiiip 
from just in front of the observer's feet, niicl stretchin- o n  
either side in n swee i i ig  curve away from the ~1111. %lie 

a t  the near surfaces nn$reflect,ecl oiice nt the back sur- 
faces of drops of wat,er that had condensed 011 gossaniw 
whic.h covered t.he field. On this theory the angle I),#- 
tween the directions of the incicleii t. and emergmt. rays is 
435' and the bow is the section by the ground, of t.lie cone 
of which t.lie semiverticnl angle is 43$', and tlie asis is the 
line joinin the observer s eye to the sun. The bow will 
therefore E e a circle, an ellipse, a parabola, or a hypw 
bola according as the sun is in the zeiiit.h, at. a n  elernt.ion 
of 42' to go', of 43', or of less than 4Zo, respectkely. 
The elevation of the sun was about) 33' st t,he time of 
observation, and the bow was proved to be a hpperboln 
by pegging out, its outline on t,he gr~und.~--B. C'[or7rw]. 

bow is explained as x eina clue to sunlight, rcfractetl twier 

TEMPERATURE AND RADIATION OF THE SUN.3 

By F. BISCOE. 
[RcprfMcdfrom 8cienee Abstracts, Sect. A. Jnly 25, lDlG, $757.: 

The urpose of the first sectmion of the paper is to  deter- 
mine t!e temperature of the sun from t,he inteasit.y of 
radiation for individual wave lengths in its spectrum, 

1 Nature. London, Mar. 2. 1916. 97 : 5-6. 
9 See slso in this connectlon Whitmrll, C. T., and Kmtt, C. 0.. in Nature, London, 

8 Wmsaw'Unlv. News, 1915. [Iu Russian.] Astrophgs. Jour., April, l916,43 : 197-216 
Mm. 9.1916 97 : 24. 

axtract. 

using the observations from the Sniithsonian Institution 
a t  Wushingt.on made with the spectrobolonieter. The 
deduced absolute teniperature of the solar surface is found 
to be on the nrerage 7,300'f100°C. Other observations 
made hy the author with the nit1 of color filters in conjunc- 
tion with the Aiigstrnm coinpeiisntion pyrheliometer are 
also examined for variations of solar ratlintion orer small 
inteiwls of time.--C'. P. K[trtkw].  

-. . . 

SOLAB CORPUSCULAR BAYS.' 

%y 1;. EIR6ELAND. 

[Ecprintrd from Pcicnre Ahst.mcts, Bert. A, M:iy 25, 1916. $531. 

From the cliscus4on of an est.eiisive series of auroral 
observa t,ions Stiirnier 1i:i.a decided t.0 rcgii.rd tlie aurora as 
due to posit.ive corpuscles eniit,t,eil froiii tlie sun coniing 
int.o ttc t.ioii in t,lie upper a.t,moaphcre of t,lie eart.11. Birke- 
land considers that corpuscles are negnt.ive nnd brings for- 
ward t h  evitlmcc given by his rst~cnsive esperiments 
on t.he clischnrges fiwn n iiiiqriet izctl i;nt.liode in a 
special mcuum cliilnihcr. -4'. P. U[ui.li>r]. 

AURORA OF SEPTEMBER 30.1916. 

( %~c~str?.br.nok, T'u.-.LLt. S:O5 p. m. (75t,h iiipr. time), or 
p:~rlinps one or t,wo minutt.s enrlier, 011 t,he evening of 
Saturdn,y, Ss )t.einbcr 30, n. glow was iiotetl lorn in t.he north 
to nort,li-iiort. 11 iwest,. ('awful wst.chinp for several seconds 
madc it seem pr01mbIe that, the light, w:ts in t,he forni of 
rarli:itinp st,rcaniers which iliwrgccl sIiglit.ly, t h  criitcr be- 
ing prob;i.bly 20' t.o -IOo bc?o~- t,lic! licrizoii. 'rhe upper 
limit, n t  ~-1iich t,he st.rcwncrs could l w  wrii wins hard t.0 
clcterniine. :is tlie light. faded out. p a i l d l ? ,  but. it. was 
prob:ibly at. lenst. 2(:lo al>ow thc I-~oriz!~~~.  >To flickering 
was iiot,cd and no morenimt. of t h  stretmeia, n8 wheel- 
ing  round the center, wtis nnt,icerl. 111 all, t.lie aurora 
was Secn for perhaps two niinut.es: I: t.licii reachrcl a neigh- 
bor's house where I s t . a y l  nhout. 20 ininutes. On coniing 
out, about S : B S  or S:30 I loolied :ig:i.in for t,he st.reaniers 
but sa.w not.liing. This :iur~:wa. n-:is observed a t  C!hest.er- 
brook, Fairfas C'ount.y, YL, iibout. G iiiilrs west or west! 
by nort.h of t.he heart, of Wn.shingt~on, 'D. C'. 

One print.er1 iiieiit.ion of t,his aurora. has been noted, 
viz, in thc "Nem Hampshire, " n st.udent,'s nxJekly mh- 
~icnt.ion a t  ~ur l in in ,  N. H., the location of the h e w  
R:tmpshire Clollege of Agricult,ure and BIechaiiic Arts. 
In the issue of October 6 or 7 it, was dated that, n brilliant. 
a.nrora.1 display had been observed the preceding Satur- 
rlnp night, [Sept.. 301, the arch baing conspicuous. - H w  
brrt ('. I l w t ~ ~ ,  A .  B. 

d1-zr7 ? d r h  Bny, N.  on Sn t.urda:; evening, Se.ptem- 
her 30, 1916, a brillimt [auroral] disp2a.y t.ook place, al- 
though of exceedingly brief cluraticui , the leading feature 
being the rose-red color of the loii-er friiige of n. beautiful 
dmpery which estended from within n few degees of the 
iiort.hern horizon to about, 35' &ore, the waves of light 
sweeping upwnrcl niid in their rapid ascent changing to 
pale yellow and fianll-y green a t  the u per limits of the 

ing ra.rity of the atmosphere met with in the passage of 
the aurord energy. -Dov/rkrs N(inwhg, Coopewtiw Ob- 
sem-r.  

aurora. 8.5 if t.he changing colors were c P ue to tahe inc.reas- 

. . .- . . . . .. ... . .. .. . . . . . - . - -. . . .  

4 In Archives c!es seicures. 1!116. 41 : 22-37, lOn-l?4. 


